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University of California San Diego, La Jolla, CA, USA, 2 The Hebrew University of Jerusalem, Givat Ram, Israel. MitoNEET is the founding member of the recently discovered CDGSH family of [2Fe-2S] proteins. Its structure contains a unique homodimeric fold with each monomer containing one [2Fe-2S] cluster (1). MitoNEET is a target of the thiazolidinedione (TZD) class of anti-diabetes drugs (2). Recently, it was reported that the [2Fe-2S] cluster in mitoNEET is destabilized upon binding of NADPH/NADPþ (3). As mito-NEET is capable of transferring its clusters to an apoacceptor protein (4) and an obvious question to ask is whether NADPH binding accelerates or abrogates cluster transfer. We show that NADPH blocks transfer of mitoNEET's [2Fe-2S] cluster to an apo-acceptor protein (see Figure) . This suggests a likely functional role for the mitoNEET:NADPH/NADPþ interaction. An investigation of the characteristics of the interaction between inositol hexakisphosphate (IP 6 ) and the human acidic fibroblast growth factor (hFGF-1) was performed. Results of the Isothermal titration calorimetry experiments suggest that binds IP 6 to hFGF-1 with a high affinity. Interestingly, differential scanning calorimetry data show a significant reduction in the melting temperature (T m ) suggesting a reduction in the stability of the protein (hFGF-1) upon binding to IP 6 . This is further confirmed by the increased rate of proteolytic digestion of hFGF-1 in the presence of IP 6 . Circular dichroism and intrinsic fluorescence spectroscopy data indicate that the ligand (IP 6 ) does not induce major secondary structural changes in the protein. The significance of binding of IP 6 to hFGF-1 and the prospects of designing novel therapeutic principles against hFGF-1 induced pathogenesis will be discussed. Synthesis of nitric oxide is performed by NO-synthase. The catalysis is initiated by the combined transfer of electrons/proton from NADPH to the flavin FAD. We have previously characterized one photoactive compound (named Nanotrigger, NT1) [1,2] allowing to trigger and synchronize NOS activity upon light illumination. Here, we described a new compound (NS1) with two-photon absorption properties suitable to assess the binding to the NOS protein. This family of compounds combines a docking moiety (NADPH analog) and a chromophore moiety responsive for light illumination. NS1 was characterized in DMSO by an absorption maximum at 460nm and was found to be fluorescent with an emission peak centered at 740nm upon one-photon excitation. However, the fluorescence emission was strongly sensitive to solvent polarity as evidenced by the significant decrease in the emission intensity in polar solvents. The same behaviour was observed under two-photon excitation (exc, 940nm). One-and two-photon fluorescence approaches were used to assess the binding of NS1 to the neuronal NOS. Under one-photon excitation, the emission properties of the complex were rather difficult to interpret due to the overlapping between the intrinsic fluorescence of nNOS and NS1 fluorescence. As the two-photon fluorescence of nNOS protein is very weak, the complex formation was measured by monitoring the two-photon fluorescence recovery of NS1 upon binding to nNOS. The calculated Kd value was found to be consistent with the value characterizing NADPH binding. However, competition experiments suggest that the competition between NS1 and NADPH is more complex than expected from a one-binding site model. Our results suggest that NS1 represents a promising compound for cellular applications in two-photon fluorescence imaging. Structural biology has provided a wealth of information about the threedimensional organization of proteins. The next ultimate goal is to watch proteins in action, i.e. to study their dynamic nature. A key question in the field of ligand-activated proteins is the mode of ligand binding -does the ligand induce a conformational change in the protein -induced fit -or does the protein preexist as an ensemble of conformations and the ligand selects the most complementary one -conformational selection? The particular mode of binding determines the 'personality' of the protein: is it highly dynamic or rather static? Finally, it is important to know how long a protein gets activated by a particular ligand. Therefore, the residence time of a ligand at the binding site is a significant subject. We study here the kinetics of cAMP binding to a cyclic nucleotide-binding domain (CNBD) in its isolated monomeric form. CNBDs are ancient, highly conserved domains that control a multitude of different proteins: Among them are transcription factors (CAP), nucleotide exchange factors (EPAC), protein kinases (PKA/PKG), as well as ion channels (CNG/HNC). As a model system we have chosen a cyclic nucleotide-gated channel from Mesorhizobium loti (MlCNG). The rate constants of ligand binding were determined using rapid mixing techniques in conjunction with a solvatochromic, fluorescent ligand (8 NBD cAMP). The consequence of a mutation on the rate constants reveals the mode of ligand binding. Comparing experimental rate constants to those calculated by a computational model provides excellent agreement. Moreover, by studying theoretical ligands, i.e. neutralizing or inverting charges, we gained deeper insight into the binding process. Tuesday, February 28, 2012 459a 
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